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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUU M TpeOOBaHUM K pe3yiabraram
OCBOCHHUSI OCHOBHOW 00pa3oBareibHON Hporpammbl, npencraBieHHbix B OI'OC
COO, a Ttakxe ¢ yuy€toM (denepaibHO pabodeil mporpaMMmbl BOCIUTAHUS H
KOHLIENIMU TpernofaBaHuss ydeOHoro mpenMera «®dusmka» B 00pa30BaTENbHbBIX
opranuszauusax Poccuiickon Penepanuu, pealU3yIIUX OCHOBHBIE
o0Opa3oBareIbHbIE MTPOTPAMMBI.

Conmepxanue mnporpamMmbl o (U3MKe HampaBieHO Ha (QopmupoBaHue
€CTEeCTBEHHO-HAYYHON KapTUHBl Mupa oOywaromuxca 10-11 knaccoB mnpwu
oOydeHun ux ¢uzuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIESITEIIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM pe3yJabTaram
o0yuyeHHs, a TaKXKE YUYMUTHIBAET HEOOXOIMMOCTh peaIu3aldd MEKIPEAMETHBIX
CBs3el (PU3MKKM C €CTeCTBEHHO-HAy4YHbIMU Y4YeOHBIMM TmpenMeramu. B Hel
OTIPEJICIISIFOTCS. OCHOBHBIE 1IEJIM M3y4YeHUs (PU3UKU HA YpOBHE CPEIHEro OOIIEero
o0pa30BaHus, IUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PM3UKU: JUYHOCTHBIE,
MeTarnpeaIMeTHbBIC, TpeaAMeTHbBIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

* IUTAaHUPYEMbIE Pe3yJIbTaThl OCBOCHMS Kypca (U3UKU Ha 0a30BOM YpOBHE, B

TOM YHUCJIE MPEIMETHBIE PE3yJbTaThl IO rogam o0yUYeHus;

*  coaepxxaHue yueOHoro npeameta « Pusnkay mno rogam oOyyeHusl.

dusuka kak Hayka o HauOoiiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyIas B
Ka4ecTBE y4eOHOIo IpeIMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpyxaromeM mupe. LIKombHbINA Kypc (U3UKH — CHCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, OCKOJIBKY (PU3NYECKHE 3aKOHBI
Jexar B OCHOBE IMPOIECCOB U SIBJICHUM, H3ydyaeMbIX XHUMHUEH, OHOJOTHEH,
dbuznueckort reorpadueilt m actpoHomueil. Mcmonb3oBaHME U aAKTUBHOE
npuMeHeHue (U3UYECKUX 3HAHUU OmpeneseT XapakTep H pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEepPreTUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, TOJYYEHHS] HOBBIX MaTEpHalOB C 3aJaHHBIMU CBOWCTBAMHU U JPYTHX.
N3yuyenne (Qu3MKHM BHOCUT OCHOBHOM BKJaa B (OPMHpPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydaroImmxcsi, B (OPMUPOBAHHE YMEHHH NPUMEHSTH
Hay4HbII METOJ TO3HAHMSI TP BBHIITOJIHEHUU UMH yUYE€OHBIX UCCIIeIOBaHHIM.

B ocHOBy kypca (usuku s ypoBHS CpemHero ooOmero o0pa3oBaHUS
MOJIOKEH PAJ HJEH, KOTOPbIE MOXKHO paccMarpuBaTh KaK MPUHIMIBL €ro
MOCTPOCHHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCA JIOTMYECKHU
3aBEPIIEHHBIM, OH COIECPKUT MaTepuajl U3 BCEX pa3iesioB (U3MKHU, BKIIIOUAET Kak
BONPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW Marepual Kypca (QU3UKHU
00beIMHEH BOKPYr (Qu3nuyeckux Teopuid. Benymum B Kypce sBasgeTcs
(opMupoBaHUE TMPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus mnpeanonaraeT HCIOJIb30BaHHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U Pa3BUTHS
U3k c pa3BuUTHEM OO0IIEecTBa, a TaKXe C MHUPOBO33PEHUECKUMU,
HPABCTBEHHBIMH M DKOJIOTUYECKUMHU MTPOOIEMaMH.

Hoesa npuxnaonoti nanpasrennocmu. Kypc ¢usukum mpeamnosiaraet
3HAKOMCTBO C IIMPOKHUM KPYrOM TE€XHUYECKUX U TEXHOJOTMYECKUX MPHUIIOKECHUM
V3YYEHHBIX TEOPUN U 3aKOHOB.

Hoesa »sxonoeusayuu peanusyercs NOCPEICTBOM BBEIACHHS 3JIEMEHTOB
COAEPX aHUs, MOCBAMEHHBIX 3KOJOTMYECKUM NpOOIEeMaM COBPEMEHHOCTH,
KOTOpPBIE CBSI3aHbI C PAa3BUTUEM TEXHHKM M TEXHOJOTHM, a Takke OOCYKIEHUs
npo0JieM palMoOHAIBHOTO MPUPOJONOIb30BAHUS U KOJIOTMUYECKOW O€30MacHOCTH.

Crep>XKHEBBIMHM 3JIEMEHTaMU Kypca (U3HKM Ha YpPOBHE CpPEIHEro OOUIEro
oOpa3oBaHus SBISOTCS (pusmyeckue Teopuu ((GopMUpPOBAHUE MPEACTABICHHUHN O
CTPYKTyp€ MOCTpOeHUsI PU3NYECKOil Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIOB B COBPEMEHHBIX IMPEIACTAaBICHUSAX O MNPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOpUM, IJIsI ONHCAHUS €CTECTBEHHO-HAyYHBIX SBICHUU U
MPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIA MOAXOJ B Kypce (U3MKH peaju3yercs Mpex]ie
BCEro 3a CYET OpraHu3aliu 3KCIEPUMEHTAIbHON AESTEIbHOCTH OO0YyYarolUXCsl.
Jlnst 6a30BOro ypoBHS Kypca (PU3UMKH — 3TO HCIOJb30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPaTKOBPEMEHHBIX 3KCIEPUMEHTOB M Ja0OpaTOpHBIX padorT,
KOTOpbI€ B Mporpamme 1o (usuke oObeIUHEHbI B OOIIUA CHUCOK YUYEHUUYECKUX
OPaKTUYECKUX paloT. BulaeneHne B yka3aHHOM NEpeyHe JIabopaTOpHBIX padoT,
OPOBOJMMBIX JJIsl KOHTPOJS MU OLIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
00pa3oBaTeNbHOrO MpoIlecca HUCXOAs M3 OCOOCHHOCTEHW IUIAHUPOBAHUS W
ocHamleHus: kabunera ¢uiuku. llpu sTOM oOecmeunBaeTcs OBJAJCHUE
o0Oy4aromuMHCsT YMEHHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHUS, HCCIEIOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEIWYUH M IIOCTAHOBKY OIIBITOB TO IPOBEPKE
PENJIOKEHHBIX TUIIOTES.

bonpuioe BHHMMaHUE YIENSAETCS PEIICHUI0 PACYETHBIX M KAu€CTBEHHBIX
3amay. IIpu »TOM 171 pacyETHBIX 3ajad MPUOPUTETOM SIBISIOTCS 3a/Ja4u C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIIBbIO, MO3BOJISIOIINE IPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfenia Kypca, TaK U MHTETPHUPYsS 3HAHUS W3
pasHbIX pa3aenoB. (s KaueCTBEHHBIX 3a/ad MPHOPUTETOM SIBIISIOTCS 3aJaHUS HA
0oOBsICHEHWE TPOTEKaHWsI (PU3NYECKUX SIBIICHUA W TIPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (GU3MUECKOW MOJAENU IS CUTyallud MPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum c¢ tpeboBanuamu OPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUYeHUI0 y4eOHOro mpolecca 0a30BbIA ypOBEHb Kypca
bY3UKH HA YPOBHE CpPeIHETo 0011ero 00pa3oBaHus JOJKEH U3YUaThCs B YCIOBUSIX
OpeIMETHOr0 KaOMHeTa (U3MKM WIM B YCJIOBHMSIX WHTETPUPOBAHHOIO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOwHeTe (U3MKU JIOJDKHO OBIThH
HeoOxonuMoe JabopaTopHoe OO0OpydOBaHWE [IJISi BBIMOJIHEHUS YKa3aHHBIX B
nporpamMme 1o (U3MKe YUYEHUYECKUX MPAKTHUYECKUX padOT M JAEMOHCTPAIMOHHOE
obopynoBaHue.

JemoHcTpannoHHoe oOopynoBaHue ¢GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIMUIIOM MHHUMAJIIBHOM JOCTAaTOYHOCTH M OOECIEYMBAET TMOCTAHOBKY
NEepPEYUCIICHHBIX B TMporpaMme 10 (¢U3UKE KIIOYEBBIX JTEMOHCTpAIlUi IS
UCCIEJOBAHUS HW3y4aeMbIX SBJICHUW W TPOILECCOB, DMIUPUUYECKUX U
(byHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX PUMCHCHHI.

JlaGopatopHoe oOopyaoBaHUE Il YYEHUUYECKUX TMPAKTUYECKUX padboT
dopMupyeTcsi B BHJIE TEMAaTHYECKUX KOMIUICKTOB M OOCCIIEUMBACTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydYarmmuxcs. TeMaTHYeCKHe KOMILICKTHI
1ab0paTOpHOTO 00OPYAOBAHUS JOJDKHBI OBITh TOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJE IUGPPOBBIX JTAOOpaTOPHUH.

OCHOBHBIMH LIETISIMU U3Y4YeHUST GUBUKHU B 00IIEM 00pa30BaHUM SIBIISIFOTCS:

* (¢opMHUpOBaHHE HHTEpPECa M CTPEMIICHHA OOYydaIOUUXCSd K HAyYHOMY
W3YYCHHUIO TMPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

* pa3BUTHE MPEACTABICHUA O HAyYHOM METOE MO3HAHUS M (OPMUPOBAHHE
WCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

* (¢dopMHpOBaHHE HAYYHOTO MHPOBO33PCHMSI KaK pe3yyibTaTa H3yYCHHUsI
OCHOB CTPOCHHUS MaTePUH M PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

* ¢dopmMupoBaHHE YMEHUW OOBICHATH SBJICHUS C MCIHOJIb30BaHUEM
(bU3NYEeCKUX 3HAHUH U HAyYHBIX JIOKAa3aTelIbCTB;

* (dopMHpoOBaHUE TPEACTABICHUN O POIU (U3UKU JUIsl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmkenne 3TUX I1eeil o0ecrneuynBaeTcs pelieHueM CIeIyIomuX 3a1ad B

nporecce n3yueHus Kypca GU3MKHA Ha YPOBHE CpeHEero o0mero oopa3oBaHus:



* nmpuobOpeTeHHE CUCTEeMBbl 3HAHUU 00 oO0mHUX (PU3UUECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKITIOYAs] MEXaHHUKY, MOJIEKYISIPHYIO
bu3uKy, 3J1EKTPOAUHAMHUKY, KBAaHTOBYIO (U3UKY MU DBJIEMEHTHI
acTpo(u3uKy;
dbopMupoBaHHE YMEHHN TPUMEHSTh TEOPETUYECKHUE 3HAHUS A
00bsicHeHUSI (PU3MYECKUX SBJICHUW B TPHUPOAE € [JIsI MPUHATHSA
MMPAKTUYECKUX PELICHUM B IOBCEIHEBHOW KU3HU;
OCBOEHHE CHOCOOOB PEIICHMS pa3JIMYHbIX 3a/Ja4 C SIBHO 3aJaHHOMN
(u3MYecKol MOJENbl0, 33Ja4, MOApPa3yMEBAOIIMX CaMOCTOATEIBHOE
co3/1aHKe (PU3NYECKON MOJENH, aJIEKBAaTHON YCIOBUSIM 3a1auu;
MOHMMaHUE (PU3MYECKUX OCHOB W MPHUHIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;
OBJIJICHUE METOJaMH CaMOCTOSITENIbHOIO IUIAHUPOBAHUS U TMPOBEIACHUS
($U3MYECKUX SKCMEPUMEHTOB, aHAJIM3a W UHTEpIpeTaluu uH(opManuu,
OTpPEENICHHS] IOCTOBEPHOCTH MOIYYEHHOTO PE3YJIbTara;

* CO3/aHMe YCJOBHUH JJI Pa3BUTHS YMEHUI MPOEKTHO-UCCIEI0BATEIbCKOM,

TBOPUYECKOM ACSATEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEro OOIIETOo
oOpazoBanus oTBoauTCs: B 10 Kitacce — 68 yacoB (2 4yaca B HEZIETIO),

[Ipennaraempiii B mporpamme 1Mo (¢U3HKE MEpPevYeHb JTa0OPATOPHBIX W
MPAKTUYECKUX PAOOT SIBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JelacT BBIOOD
MPOBEJEHUsI Ja0OpaTOpPHBIX PAObOT W OMBITOB C YYETOM WHIAWBUIYATHHBIX
0COOEHHOCTEN 00yYarOIUXCSl.



COJIEP)KAHUE
OBYYEHHSI10 KJIACC

Pasznen 1. @®u3nka u MeTOAbI HAYYHOI'0 MO3HAHUA

®usnka — Hayka O mpupone. HaydHble METOABI MO3HAHUS OKPYKAIOLIETO
Mupa. Ponp »KcnepuMeHTa W TEOpPUM B NPOLECCE MO3HAHUSA IPUPOIBI.
DKCNepUMEHT B (pU3MKe.

MogenupoBanue QuU3nyYeCcKUX SBIEHUN M mpoueccoB. HayuHble rumoresbl.
du3znyecKue 3aKOHbl U TEOPUHU. [ paHUIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Pone u Mecto ¢u3uku B (pOpMHUpPOBAHMM COBPEMEHHOM HAayuyHOH KapTHHBI
MUpa, B IPAKTHYECKOMN ACATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(PPOBBIE H3MEPUTENBHBIE TPHOOPHI,
KOMITBIOTEPHBIEJATUHUKHY.

Paznen 2. Mexannka

Tema 1. Kunemamuxa

Mexanudeckoe aBmkeHre. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBHXKCHHS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHE MaTepHaIbHOM TOYKH, UX MPOCKIUH HA OCH CHCTEMBbI KOOPAMHAT.
CrnoxxeHue nepeMeleHui ¥ CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE IBIKeHHE. [paduxu
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, NYyTH MU TNEepeMEIICHUs
MaTepuaIbHON TOYKH OT BPEMEHHU.

CBoOopaHoOe majieHne. YCKOpeHue CBOOOTHOTO MaieHUs.

KpuBonuneitHoe nBuxeHue. J[BrkeHne MaTepuagibHON TOUKU MOOKPYKHOCTH
C MOCTOSSHHOW IO MOIYJIIO CKOPOCTBIO. YIIIOBas CKOPOCTh, JINHEMHAs CKOPOCTb.
ITepuon u yactora obparienus. LleHTpocTpeMUTEIbHOE YCKOPECHHE.

TexHuueckue yCTpOMCTBA M MPaKTUUECKOE MPUMEHEHHE: CIUIOMET),
JBY)KEHUE CHAPSJI0B, LICMTHBIC U PEMEHHBIC MEPEIayu.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, ILUTFOCTPALIAS KHHEMATHYECKUX XapaKTePUCTUK
JBUKEHUS.

[IpeoOpazoBanue ABMKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHre Te B BO3IyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGmronenue nBuxeHus: Teia, OPOIMIEHHOTO TOJ YIVIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenue yckopeHus: CBOOOTHOTO TaICHUS.

Hanpasnenne ckopocTu pu ABUKEHUU 10 OKPYKHOCTH.

Yyenuueckuii sakcnepumenm, nabopamopmsvie pabomol

N3ydyeHne HEpaBHOMEPHOTO ABWKECHUS C LIENIbIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOMIEHUS MEXAY MYTAMHU, MNPOWICHHBIMH TEIOM 3a
MIOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM
JIBWKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBMKEHUS IAPUKA B BA3KOW JKUJIKOCTH.

N3ydenune qBuKeHuUs Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTHM  [amumes.  IlepBeid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. ITpunuun cynepniosunuu cwi. Bropoit 3akon HeroToHa
IUIs1 MaTepUaIbHOM TOUKU. Tpetnil 3akoH HbproTOHA 119 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtsiroreHus. Cuna Tskectu. llepBas kocmuueckas
CKOpPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoyibxeHus1, kaueHus). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHHUs CKOJbXKEHUs U cuia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHHUS TIPU IBUKEHUM TEJA B )KUIKOCTH WJIU rase.

[ToctynarenbHOE U BpallaresibHOE JBHKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT cuibl OTHOCHUTENBHO OCH BpameHusa. [liedo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TENA.

TexHu4yeckrne yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: IOAIUITHUKH,
JIBU>KEHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuum.

CpaBHEHME MacC B3aUMOJIEVCTBYFOLIIUX

tei1. Bropoit 3akoH HeroToHa.

N3mepenue

cuin.CrioxxeHue

CUII.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JepopMarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM IMOABEME U

najgieHun.CpaBHEHHUE CUJI TPEHUS TIOKOSI, KAYEHUS U

CKOJIbKEHUS.

VYcnoBust paBHOBeCUsl TBEPAOTO Tea. BUibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomoi

N3ydenue neukeHns Opycka Mo HaKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUMX B IMPYKUHE U
pe3uHOBOM 00pa3Iie, oT ux Achopmaliuu.

HccnenoBanue yciloBUM paBHOBECHS TBEPAOrO TeNa, MMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

NmMmnynsc MarepuanbHOM TOUYKHM (Te€na), CUCTEMBI MaTEpUAJbHBIX TOYEK.
NmnynbCc cuiibl U1 U3MEHEHHWE HMIYJbca Tella. 3aKOH COXPAHEHUS HWMITYIIbCA.
PeaktuBHOE BUXEHHE.

PaGota cumbl. MOIHOCTE CHITBI.

Kunernueckass sHeprust marepuaibHOM TOYKW. Teopema 00 W3MEHEHUU
KUHETHUYECKOW SHEPTHM.

[TorenuunanbHaga sHeprusa. [loTeHumanbHass 3HEPrus ynpyro
nepopMupoBaHHOW mnpyxuHb. [loTeHnManbHas HSHeprus Tenaa BOJU3U
NOBEPXHOCTH 3EMIIH.

[lorTeHUuanbHbIe WM HEMOTEHIMaJdbHbIe CcHUIB. CBsI3b pabOTHI
HENOTCHUHUAIBHBIX CHUJI C HW3MEHEHHEM MEXaHMYECKOW SHEPrUM CUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXaHUYECKOW SHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4YecKkrne yCTpPOMCTBA M IPAKTUUYECKOE IMPUMEHEHHUE: BOIOMET, KONED,
NPYKUHHBIA MUCTOJET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS

uMITynbca.PeaktuBHoe

JIBIKECHHUE.

[lepexon MOTEHIMATBHOM SHEPTUU B KHHETUYECKYIO U 00OpPaTHO.

Yuenuueckuii skcnepumenm, nabopamophsvie pabomuwl

N3ydyenune abCONMOTHO HEYNPYTOro yaapa ¢ TOMOUIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIbI C U3MEHEHUEM MEXaHUYEeCKOW IHEpruu
T€Ja Ha IPUMEPE PACTSHKEHUSI PE3UHOBOTO KI'yTa.

Pasnen 3. MosekyisipHasi GU3HKa ¥ TEPMOIMHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Hudbdysus. Xapakrep ABUKEHUS W
B3aMMOJICHCTBHS 4YacCTHI BeulecTBa. Moneinn CTpPOEHHs Ta30B, XUIKOCTEH U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojieiei. Macca u
pa3mepsl Mosiekya. KonnuectBo Bemiectra. [loctosnnas ABoraapo.

TeroBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkama temmeparyp
Llenscus.



Mopaens upaeanbHoro rasza. OCHOBHOE YypaBHEHHUE MOJIEKYISIPHO-
KMHETUYECKOM TEOpUM HJeallbHOro Tra3a. AOCONIOTHas TeMrmeparypa Kak mepa
CpelHEeNl KHWHETHMYECKOM SHEPruy TEIJIOBOTO JBMXKEHUsA dvactuil raza. lllkana
temrnieparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHHe MenpeneeBa—KiamneipoHa.
3akon JlambToHa. M3omporecchl B uaealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. [paduyeckoe TMpeACTaBICHHE W30MPOIIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OMnbIThI, JOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIECTBA,
dboTorpaduuMosIeKysl OpraHUuYECKUX COCTUHECHUI.

OmnpiTel 0 AUGGY3UN KUAKOCTEH U

razoB.Mojesb OpOYHOBCKOTO JIBHIKCHHS.

Mogenb onsita LlTepHa.

OnBITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAaHHE
MEXMOJICKYJISIPHOTOB3aUMOICCTBUSI.

Mogens, WUTIOCTpUpYIOIIAs MPUPOY AABICHUS ra3a Ha CTEHKH COCYy/a.

OnbITEI, WUIIOCTPUPYIOIIUE YpaBHEHHUE COCTOSHUS HJACaIbHOTO Trasa,
U30IPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamopHie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE HU3MEPEHUN
00BbEMa KOMHATHI, IABJICHUS] U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTU MEXTy TTapaMeTpaMH COCTOSIHUSI Pa3pe:KEHHOIO

rasa.

Tema 2. Ocnosvl mepmoouHamuxu
Tepmonnnamuueckass cucremMa. BHYTpeHHSsE 3HEpPrus TEPMOAMHAMUYECKOU

CUCTEMBI U criocoObl €€ n3MeHnenus. KonnuectBo TemnoTsl U pabora. BHyTpeHHSs s
SHEpPrusi OJHOATOMHOTO HJ€aJbHOro rasza. Buael Tenjgonepenayu:
TEIJIONPOBOJJHOCTh, KOHBEKIIMS, U3JIydeHUE. YelibHasi TEeIUIOEMKOCTh BEIECTBA.
KonuuecTBo TEmnoTkl npu Terionepeaaye.

[lonarue o060 anuabarHoM mnpouecce. IlepBblid 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnre mepBOro 3aKkoHa TEPMOAMHAMHUKM K wu3ompolieccaMm. [padudeckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoauHamuku. HeoOpaTMMOCTh MPOIECCOB B MPUPOJE.

TeroBbie MaIMHBL. [I[pUHIUIIBI TEWCTBUS TEIIOBBIX MAIIWH.
[IpeoOpazoBanusi »HEpPruM B TEIUIOBBIX MamuHax. Koadduiment none3Horo
nerictBus TeruioBod MamuHbl. ukn KapHo m ero ko3 @duIMEeHT MOJIE3HOTO
JNENCTBUA. DKOIOTrHYECKHUE MPOOIEMbl TEIII0IHEPTETUKHU.



TexHuueckue yCTpOHCTBA U MPAKTHYECKOE MPUMEHEHHUE:
JIBUTATEIbBHYTPEHHETO CTOPaHus, OBITOBOI XOMOIUIBLHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEH HSHEPruu Tella MPU COBEPIICHUH pPabOThI: BBUIET
npoOKku W3 OYyTBUIKM TIOJ JACHCTBHEM CXKAaTOTO BO3[yXa, HarpeBaHue 3>pupa B
JATYHHOU TpyOKe MmyTéM TpeHUs (BUACOIEMOHCTPAIIHS).

W3meHeHne BHYTpEHHEH SHEPTUU (TeMIIepaTyphl) Tesia U TerIonepeaaye.

OnpIT Mo aauabaTHOMY pPACIIUPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Monenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, nabopamopHie pabomul

N3mepenune ynenpHOU TeIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

[TapooOpa3oBanmne u KoHaeHcanus. Vcmapenue u kumeHue. AOCOTIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO31yxa. HacellleHHbId map. YaelbHas TemoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JaBICHUSI.

Teépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBineHue wu
KpucTa/In3auus. YaenbHas TemioTa miasinenus. Cyonumanus.

VYpaBHeHUE TEII0BOro 0ajaHca.

TexHnueckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIIOTUHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YKCJIE HAHOMATE€PUaJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kurnenne npu noHM>XEHHOM

napneHnu. CrnocoObl U3MEpPEHUS

BJIQYKHOCTH.

HaOntonenue HarpeBaHus ¥ MIaBJICHUS KPUCTALIMYECKOTO BEIECTRA.

JleMOoHCTpalus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznea 4. diekTpoanHaMmnKa
Tema 1. Inekmpocmamuka
OnekTpuzauus TeJl. OJNEeKTpUYeCcKHil 3apsaia. JlBa BHIA BIEKTPUYECKUX
3apsiaoB. [IpOBONHMKHK, NHUAIEKTPUKKA M TOJYNPOBOAHUKHA. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsnoB. 3akoH Kynona. TodeuHBIN AIEKTpUUECKUN 3apsi/l.
Onekrpuueckoe none. HanpsmEHHOCTh 3nekTpudeckoro nosst. [IpuHuun



CYyHEpIIO3ULIUN DJIECKTPUUYECKUX Toed. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

PabGora cunm snekrpocTtarudyeckoro mnoias. [lorenmman. PasnocTh
NOTEHUHUAJIOB. [IpOBOOHMKM W JUDIIEKTPUKH B IJIEKTPOCTATUUYECKOM MOJIE.
Jnanekrpuyeckas NpOHUIAEMOCTb.

OnexkTpoéMkocTh. KoHieHcaTop. DIeKTpOEMKOCTh TIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

TexHuyeckne yCTPOMCTBA M NPAKTUUYECKOE IIPUMEHEHHUE: 3JIEKTPOCKOIL,
ANEKTPOMETP, DIIEKTPOCTATHYECKAasi 3allluTa, 3a3EeMJICHHE JJIEKTPONpuOOpOB,
KOHJIEHCATOp, KONIMPOBAJIbHBIN alllapar, CTPYUHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOWUCTBO U MPUHLINI JEHCTBUS JIEKTPOMETPA.

BzaumonencTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE TIOJIE 3aPSHKEHHBIX TEJ.

IIpOBOOHUKY B DIIEKTPOCTATUYECKOM

1oJie. ANEKTPOCTaTUYECKas 3alluTa.

JIA3IIEKTPUKH B JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT
TUTOIIAAUIIIIACTHH, PACCTOSHUASI MEXK1y HUMH U AUAJIEKTPUYECKOM MPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOTO KOHJEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabonvl

N3Mmepenue 35eKTpoEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannwiil nekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUA OSJIECKTPUUYECKOTO TOKAa.
Uctounnku Toka. Cuia Toka. [locTosHHBIN TOK.

Hanpsixenue. 3akon Oma 15l ydacTKa LEMu.

DNEKTpUYECKOE CONPOTHUBICHUE. YAEIBHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaIEIbHOE, CMENIAHHOE COCTMHEHNE MPOBOJHUKOB.

Pabora onekrpuueckoro Toka. 3akoH JDxoyns—Jlenia.
MOUIHOCTBAIEKTPUUECKOTO TOKA.

DIIEKTPOABMKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIIEHNE UCTOYHUKA TOKA.
3akon Oma 17151 TOJTHOM (3aMKHYTOM) 35IeKTpruyeckoil nenu. KopoTkoe 3amMbikaHue.

ONIEKTPOHHAs] ~ MPOBOAUMOCTH  TBEPJBIX  METAJJIOB.
3aBUCUMOCTBHCOMTPOTUBIICHUSI METAJJIOB OT TeMIIEparypbl. CBEpXITPOBOAUMOCTb.

DNEeKTpUYECKHUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBOIHUKM. CobcTBeHHas 151 IIpUMECHAas
IIPOBOAMMOCTBITOIYIIPOBOAHUKOB. CBOMCTBa p—n-niepexona. [1oaynpoBogHUKOBEIE
IPUOOPHI.

DONeKTpUuYecKuii TOK B  pacTBOpax M paciuiaBaXx  dJIEKTPOJIMTOB.
DNEKTPOIUTHYECKAs TUCCOUALU. DIEKTPOIU3.



OnekTpuyeckuii ToK B ra3zax. CaMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pa3psan. Monnus. [1na3ma.

TexHn4yeckue yCTPOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: aAMIIEPMETP,
BOJBTMETpP, PEOCTaT, UCTOYHUKU TOKa, HJIEKTpPOHArpeBaTeiabHbIC MPUOOPHI,
ANEKTPOOCBETUTEIIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO/I,
TEPMHUCTOPHI U (HOTOPE3UCTOPHI, TOTYTPOBOTHUKOBBIN THOJ, TaThBAaHUKA.

Jlemoncmpayuu

N3MepeHune Cuibl TOKa U HalpsHKCHUA.

3aBUCUMOCTbH COMPOTUBIICHUSI TWJIUHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUJIOIIA/IN TTONIEPEYHOT0 CEUEHUS U MaTepuaa.

CmMemaHHoe COeTMHEHUE IPOBOJHUKOB.

[Ipssmoe wm3MepeHue dNeKTpoABMXKyIIew cuibl. Kopotkoe
3aMBIKAHUETAIbBAHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETO COMTPOTUBJICHHUS.

3aBUCUMOCTb COITPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AIIEKTPOJIUTOB.

HckpoBoui pa3psia U NpOBOAUMOCTD

BO311yxa.OaHOCTOPOHHSAS IPOBOAUMOCTD

JAoAa.

Yyenuueckuii sxcnepumenm, nabopamopHie pabonul

N3ydeHue CMEaHHOro COEAMHEHUS PE3UCTOPOB.

N3Mepenune 3IIeKTpOABMKYILEH CUJIbI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COITPOTUBIICHUSL.

Habnonenue snexrpoiusa.

MexnpeamMerHbie CBA3U

N3yyenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kkjacce OCyIIECTBISETCS C
YYETOM COZEPIKATEIBHBIX MEXIIPEIMETHBIX CBA3€M C KypCcaMM MaTEMAaTHKH,
OMOJI0THH, XUMHH, Teorpadyu U TEXHOJIOTHH.

MesicnpeOomemnvie nonsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHMS: SIBJICHUE, HAy4YHBIM (akT, rumoresa, (Qusnueckas BEJIUMYMHA, 3aKOH,
Teopusi, HaOIIIOJICHUE, SKCTIEPUMEHT, MOICIUPOBAHIE, MOJICIIb, N3MEPEHUE.

Mamemamuka: pelieHWe CHCTEMbl ypaBHEHHH, JIWHEWHas QYHKIUS,
napabosna, runepOosna, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPJUHAT, CII0)KEHUE BEKTOPOB.

buonocusn: mexannyeckoe NBWKEHHE B KUBOUM mpupoze, nuddysus, ocmoc,
TEMI000MEH KUBBIX OPTaHW3MOB (BUIBI TEIUIONIEPENAYH, TEIIOBOEC PaBHOBECHE),
ANEKTPUYECKUE SABIEHUS B )KUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHHE aTOMOB M MOJEKYIL,
MOJIbBEILIECTBA, MOJIIPHAsA MAacca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIKOCTEN U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTUYECKAS IUCCOLUALINS,
rajbBaHUKa.

l'eoepaghus: BNaXXHOCTH BO3/1yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocusn: mpeoOpa3zoBaHUE ABMKEHUN C HUCIHOJIb30BAHHEM MEXaHHU3MOB,
YYET TpEHUS B TEXHUKE, NOALIMIHUKKA, WCIIOJIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJbCa B TEXHUKE (pakeTra, BOAOMET W JpPyrHe), JABUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAMIBHHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJIy4€HUSI COBPEMEHHBIX MATE€pPUAIOB, B TOM YHUCIE€ HAHOMATEepUAJIOB, U
HAaHOTEXHOJIOTHH, JIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHHUE JJIEKTPOIPHUOOPOB,
KCEPOKC, CTPYWHBI NPUHTEp, BJIEKTpOHArpeBaTelibHbIe NPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raJbBaHUKA.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA ITPOI'PAMMBI
MNOPU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpenmera «®Pu3mka» Ha ypOBHE CpPEAHETO OOIIETO
oOpa3oBanus (0a30BbI YPOBEHB) MOKHO OOCCHEUHUTHh TOCTHKCHHE CIETYIOIINX
JTUYHOCTHBIX, METAMPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIHHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMera « DU3HKay TOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaKIIUXCS PYKOBOJACTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpHEHTAIUi, MO3UTUBHBIX BHYTPEHHUX YOEKJAECHHUN, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPacHIUpPEHUE XKU3HEHHOTO
ONbITa U ONbBITA AEATEIBHOCTH B IPOIECCE PEaIu3allii OCHOBHBIX HAaIlPaBIICHUI
BOCIIMTATEJIbHOW ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOU MTOZHUITMH 00YJAIOIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCHUICKOTO O0IIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUESIOBEYECKUX T'YMAHUCTHUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATENIBHOCTh B MHTEpEcax IPaKJaHCKOIO
oO01ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aMOJEHCTBOBATH C COLMAIbHBIMA UHCTUTYTaAMU B COOTBETCTBHH C
uX (PyHKIMSIMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH POCCHUICKOM rpak JaHCKOU
UJICHTUYHOCTH,TaTPUOTHU3MA,;

LEHHOCTHOE OTHOLIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM,
JTOCTHXKEHUSIMPOCCUNCKUX YUEHBIX B 001aCTU (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJE
BJICSTEIIbHOCTU YYEHOTO;

OCO3HAHUE JINYHOTO BKJIa/la B TOCTPOECHUE YCTOMYMBOTO OyIylIEro;

4) 3¢cTeTHYeCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIII0Uasl 3CTETUKY HAyYHOTO TBOPUECTRA,
OpUCYLIET0 PU3NUYECKON HayKe;



5) TPy10BOI0 BOCIMTAHUSA:

MHTEpPEC K pa3iudHbIM cepaM MpoeccuoHaNbHOU EATEIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOW M TEXHUKOM, YMEHHE COBEpUIaTb OCO3HAHHBIN
BBIOOPOY AN TPOPECCUU U PeaTU30BbIBATE COOCTBEHHBIC KU3HEHHbBIE TUIAHbL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(GU3KMKK HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh JKOJIOTHUECKON KyJIBTYypbl, OCO3HAHHE
100aJIbHOTOXapaKTeEPa IKOJIOTUUECKUX TPOOIIieM;

TJIAHUPOBAHUE U OCYIIECTBIIEHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha
OCHOBE3HAHMSI 1IeJIeld YCTOWYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpEeHHE OIbITa JEATEIBHOCTH HKOJIOTMYECKON HaIpaBICHHOCTH
HAOCHOBE UMEIOIIMXCS 3HAHUI 10 PU3KKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKU;

OCO3HaHUE LIEHHOCTH HAy4YHOW JESTEeNbHOCTH, TOTOBHOCTh B IMpOILECCE
U3y4eHUs] (QPU3UKU OCYIIECTBISATh MPOEKTHYI M HCCIEJ0BATEIbCKYIO
NEeSTENbHOCTh UHAUBUAYAJIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUA
ba3oBble JJornueckue 1eMcCTBUA:
CaMOCTOSITeIbHO  (OpPMYJIUpOBaTh W aKTyaJlu3UPOBATh
npo0JieMy,paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEACNIATh LEJN ACATEIbHOCTH, 3aJlaBaTh MapaMeTPhl U KPUTEPUU UX
JIOCTHIKCHHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W TNPOTHBOPEYHUS B
paccMaTpuBaeMbIX (DU3NUSCKUX SIBICHUAX;
pa3pabarbIBaTh IJIAH PEIICHUS MPOOJEMBI C YYE€TOM aHaIN3a WMEIOIIIXCS
MAaTE€pHaTbHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKU MOCJIEACTBUMN AEATEIBHOCTH;
KOODJMHUPOBATh U  BBINONHATH pabOTy B YCIOBHUAX
peasbHOTO,BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciienoBaTe/IbCcKue 1eMCTBUSA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH TOHATHIMHA U METOJaMH
duznuecKon HayKH;



BJIAJIETh HABBIKAMH YUeOHO-MCCIIEA0BATEILCKOM U MPOCKTHON JESATEIbHOCTH
B o0Omactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOUCKY
METO/IOB pEIICHUsI 3a7ad (U3NYECKOTO COJCPIKAHUS, MPUMEHEHHUIO DPAa3INIHBIX
METOJIOB TTO3HAHMUS;

BIAJETh BHUJAMU JCSITEIBHOCTH TIO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaluy, MpeoOpa3oBaHUI0 W TMPUMEHEHHI0 B Pa3IUYHBIX YYCOHBIX
CUTYyAIIUIX, B TOM YHCJIC IIPH CO3JaHUH YICOHBIX MPOCKTOB B 001aCTH (DU3HKH;

BBISIBJISITh MIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIleHWs, HaXOAWTh apryMEHTHl AJsl JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHUH, 3a7aBaTh MapaMeTPhl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBATh TMOJYUYCHHBICE B XOJ€ pEIICHUS 3aJadyd pe3yIbTaThl,
KPUTHUYECKHU OIEHUBATh WX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (QOpMyIHpOBaTh COOCTBEHHbIE 3a/Jadyud B 0O0pa3oBaTeIbHON
JESITeIbHOCTH, B TOM YHCIIC TIPU U3YYCHUN (DU3HKHY;

JlaBaTh OIIEHKY HOBBIM CHUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YyMETh MEPEHOCUTH 3HAHUS MO (uU3MKEe B MPAKTUUYECKYI0 00JacTh
KHU3HEACSITEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJIEH, MPEIaraTh OPUTHHAIBHBIC TIOJXO/IbI U PEIIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:

BJIa/IETh HABbIKAMH MOJXY4YEHHs HHPOpMALMKU (PUIUUECKOTO COACpPNKAHHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATh IIOWCK, aHaJu3,
CHUCTEMAaTH3allMI0 M WHTEPIpETANio MH()OpPMalUK pa3TUYHBIX BUIOB U (Popm
IPECTaBICHNUS;

OILICHUBAaTh IOCTOBEPHOCTh MHPOPMAIIHH;

UCTIOJb30BaTh cpeacTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTraHU3aIlMOHHBIX
3ajady ¢ coOmromeHneM TpeOOBaHUI SPrOHOMHUKH, TEXHUKH OE30MacHOCTH,
TUTHUEHBI, pecypcocOepe eHus, MPaBOBBIX H JITUYECKHUX HOPM, HOPM
nH(pOpMaIIMOHHON 0€30MMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO CONEPKAHHWS B Pa3IUYHBIX (QopMmarax c
y4€TOM Ha3Ha4YeHUs WHGOPMAIIUU U LEIEBOU ayJUTOPHH, BHIOUpas ONTUMAIbHYIO
(dopmy TpeACcTaBIeHUs U BU3YAIIU3AIIHH.

KoMMyHHKATUBHBIE YyHUBEpPCAJIbHbIE y4eOHbIe NeiiCTBHA:
OCYIIECTBIISATh O0IIEHNE HA ypOKax (PU3UKU U BO BHEYPOUHOH JCSITEIbHOCTH;



pacmo3HaBaTh MPEANOCHIIKM KOHPIUKTHBIX CUTyallUd W CMATYaTh
KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHIWBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTHKy W METOJIbl COBMECTHBIX JEUCTBUU C y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaKJI0TO WiIeHa KOJUIEKTHBA;

NPUHUMATh I€JIU COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATHh JEUCTBUA IO €€ IJOCTHUKECHHUIO: COCTAaBIIATh IUIAH JIEMCTBUM,
pacrpenensaTh pojii ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXKJIOIO0 YYaCTHHKA KOMaHIbl B
001Ut pe3yabTar o pa3padoTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OLEHWBATh HMJAE€U C NO3ULUHA HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh MO3UTUBHOE CTPATETMUECKOE IIOBEIEHHUE B Pa3JIMYHBIX
CUTYaIIUSX, IPOSBIISATH TBOPYECTBO M BOOOpaKEHNE, OBITh MHUITMATUBHEIM.

PeryasiTuBHbIe yHHBepcajdbHble yYeOHbIe
pecreusiCaMoopranusanms:

CaMOCTOATENILHO OCYIIECTBIIATh MO3HABATENbHYIO AEATENBHOCTh B 00JIACTH
¢uU3MKM U acCTPOHOMHH, BBISBIATH NPOOJIIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33]1auu;

CaMOCTOATENIbHO COCTAaBIISATh IUIAH PEIIEHUS PACYETHBIX M Kaue€CTBEHHBIX
3a/1a4, MJIaH BBIIOJHEHUS MPAKTUYECKON padOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPENOUYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYALIMSIM;

paciupsITh paMKHd y4eOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX IMPEANOYTEHU;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBATh €ro, Oparh Ha cels
OTBETCTBEHHOCTh 3a pEIICHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIULHUH B OOIACTH
(U3HKH, TOCTOSHHO MOBBIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJ1b, SMOLIMOHAJILHBIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LENISIM;

BJIaJIETh HaBbIKAMU IIO3HABATEJbHON peQIEKCUH KaK OCO3HaHUI
COBEpILAEMbIX JEHCTBHM W MBICIUTEIBHBIX MPOLIECCOB, HX pPE3YJbTAaTOB U
OCHOBAaHUM;



UCTIOJIh30BaTh MPUEMBI PEPIECKCUU ISl OIICHKH CUTYallud, BEIOOpa BEPHOTO
pelIeHHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 0 WX
CHIDKEHUIO;

MpPUHUMATh MOTHBBI W aPTyMEHTBHI JAPYTUX TIPU aHAIN3E
PE3yNbTaTOBACSITENLHOCTH;

IPUHUMATH ce0s1, MOHNMast CBOM HEJOCTATKU U IOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTUX TIPHU aHAJIU3e
PE3yNBTaTOBACITENLHOCTH,

MPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OMIHOKH.

B mporecce mocTHKEHHUS JTUYHOCTHBIX PE3YABTaTOB OCBOEHHS IPOTPAMMBI
no (¢u3MKe M9 YPOBHS CpeaHero ooOmero ooOpa3oBaHUs y OOyYarolIUXcs
COBEPIICHCTBYETCSI JMOIMOHANbHBIA HWHTENIEKT, Npeanojarariui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHHUA, BKJIIOYAIOMEro CNOCOOHOCTh MOHHUMATh CBOE
SMOLIMOHAJIBHOE COCTOSHUE, BHJETh HAINpABICHHUS Pa3BUTHUS COOCTBEHHOMU
AMOILIMOHAIIHOM C(hephl, ObITh YBEPEHHBIM B Ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAaMOKOHTPOJb, YMEHHWE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE MOBEJAEHHE, CIOCOOHOCTh aJANTUPOBATHCA K
AMOIMOHAIEHBIM U3MEHECHUSIM | TIPOSIBIISITH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAllMH, BKIIOYAIOIIECH CTPEMIICHHE K JOCTIKEHUIO LETH H
yCIIeXy, ONTHUMHU3M, HHHUIMATUBHOCTb, YMEHHUE JEWCTBOBaTb HCXOJs U3 CBOHUX
BO3MOKHOCTEH;

HMIATUH, BKJIIOUAIONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSTHUE
ApPYTHUX, YUYWUTBIBaTh €ro MpHU OCYIIECTBICHUU OOLIEHHS, CHOCOOHOCTHh K
COYYBCTBHIO U COTICPEKUBAHHIO;

COIMAIbHBIX HaBBIKOB, BKIJIOUAKIHX CHOCOOHOCTH BBICTPAUBATH
OTHOIIICHUS C JPYTUMHU JIIOABMH, 3a00TUTHCS, MPOSBIATH MHTEPEC W pa3peliaTh
KOH(JIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K xoniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTh CHOOPMUPOBAHHOCTh y 00yHAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpPUMEpax pojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHBI MHpPAa, B Pa3BUTUH COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHUM, B IIPAKTUYECKOUN AEATEIILHOCTH JIFO/IEH;

YYUTHIBATh TpPaHUIBl TPUMEHEHUS H3YUYCHHBIX (U3UYECKUX MOJEIECH:
MaTepuaabHas TOYKa, MHEpIMaIbHasg CUCTeMa OTCU€Ta, abCOIFOTHO TBEPIOE TEJO,
UJICaJbHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJI, TOUECUHBIN
AIIEKTPUUYECKUH 3apsi]] IPU petieHuu GU3HNUeCcKUX 3aay;



pacrio3HaBaTh (pu3znueckue siBJIeHUs (MPOIECChl) U OOBSICHIATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKON TEOpUHM CTPOCHHMS BEIEeCTBA U
AIEKTPOJMHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TaJeHUE TeJ, JIBIJKEHHWE TI0 OKPYXKHOCTH, WHEPIHS,
B3auMoJieiicTBue Tel, nuddy3us, OpOyHOBCKOE ABUKEHHE, CTPOCHUE JKUIIKOCTEH
U TBEPMBIX TEJ, UBMEHEHNE 00bEMA TEJ IPH HarpeBaHUU (OXJIAK/IEHUH ), TETIOBOE
paBHOBECHE, UCMApeHUE, KOHACHCAIMS, IJIABJICHUE, KPUCTAIIU3AINS, KHUIICHHE,
BJIQYKHOCTh BO3/TyXa, MOBHIIIICHUE JABJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSi3b MEXKJYy IMapaMeTpaMH COCTOSIHUS Ta3a B H30Mpoleccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJICHCTBUE 3apsi/I0B;

ONMKCHIBAaTh MEXAHWYECKOE JBIDKEHUE, MCTONB3Ys (U3UYECKHUE BEITUYMHBI:
KOOpJIMHATa, IyTh, MEpEMENIEHUEe, CKOpPOCTh, YCKOpEHHE, Macca Tejna, Cuia,
MMITYJIbC TE€Ja, KUHETUYEeCKasi SHEprus, MOTECHIMAIbHAS YHEPrUs, MEXaHUUECKast
paboTa, MexaHWYecKass MOUIHOCTb, MPH ONHCAHUU TMPABUIBHO TPAKTOBATH
(GU3HYECKUH CMBICT HCIONB3yEMbIX BEIMYHMH, WX OOO3HAYCHUS W EAWHHIIBI,
HAXOIUTh (DOPMYIBI, CBSA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMHU
BEJTMYMHAMU;

ONKCHIBATh HW3YYCHHBIC TEIUIOBBIE CBONCTBA TEJI W TEIUIOBBIC SIBICHMUS,
UCTIONBb3ysl (PU3MYECKHE BENMYHMHBI: JABJICHHWE Ta3za, TeMIeparypa, CpeaHss
KMHETHYECKAasl YHEPTUsS XAOTHUYECKOTO IBIKEHUS MOJICKYJ, CPEIHEKBAaJApaTHIHAS
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSII SHEprus, padora rasa,
KOA(PUIIMEHT MOJIE3HOTO JEWCTBHUSL TEIJIOBOTO JBUTATeNsl; MPU ONHCAHUU
NPaBUJIBHO TPAKTOBaTh (HU3MYECKUN CMBICT HCIOAb3yEMbIX BEIHYMH, HX
0003HauYCHUS U E€IAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JaHHYIO
(U3HYCCKYIO BETMYHUHY C IPYTUMHU BEJTUIMHAM;

OMUCBHIBATH H3YUYCHHBIC DJIEKTPUUYECKHE CBOWCTBaA BeIlEeCTBAa U
ANEKTpUUYECKUE SABJICHUS (IIPOLECCHl), HCMOJb3ysl (U3UUYECKUE BEIUYUHBI:
AIIEKTPUUYECKUHN 3apsif], SJIEKTPUUECKOE I0JIe, HAMPSKEHHOCTh MOJs, MOTEHIHAT,
Pa3HOCTH TMOTEHIMAJIOB;, TPHU OIMUCAHUM TPABWIBHO TPAKTOBATh (PU3NYECKUIA
CMBICJT HCIOJB3YEMbIX BEJHYMH, WX OOO3HAYEHUS] W EJAUHUIIbI; YKa3bIBaTh
dbopMynbl, CBSI3BIBAIONIME MaHHYIO (QU3UYECKYI0 BEJIWYUHY C JAPYTUMU
BEJIMYMHAMU;

aHAMM3UPOBATh (PU3MYECKHUE TPOIECCH U SBICHUS, UCMONB3Ys (HU3UUIECKUE
3aKOHBI U NPUHIMIBL: 3aKOH BcemupHoro Tsarorenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAHEHHMSI MEXaHUYECKOW SHEpPruu, 3aKOH COXPAHEHHS HUMITYJIbCa,
NPUHIMI CYMEPIIO3UIIUA CHJI, TPUHITAIT PaBHOIPABUS WHEPIUATBHBIX CHCTEM
OTCuéTa, MOJIEKYISIPHO-KUHETUUECKYI0 TEOPHUI0O CTPOCHUS BEIIECTBA, Ta30BBIC
3aKOHbBI, CBSI3b CpPeHEeW KMHETUYECKON HPHEPryuu TEIIOBOTO JABUKEHHS MOJIEKYI C
a0COJIIOTHOM TeMIeparypoy, MEPBbId 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHECHHUS
AIIEKTPUUYECKOTO 3apA/ia, 3akoH KymoHa, mpu 3TOM pa3inyaTh CJIOBECHYIO



(GopMYyTHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE W YCIOBHUsS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHIUIBI JEWCTBUS MallUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iMyaTh YCIOBHUS UX O€30MACHOTO HCIOJIb30BaHUS B
MMOBCEITHEBHOM KU3HU;

BBITIOJTHATD OKCIEPUMEHTHI TI0 HWCCIEAOBAHUIO (PU3WYECKUX SIBICHUN W
MPOIIECCOB C WCIOJB30BAHMEM TPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPH 3TOM
dbopmynupoBaTh MpobOiieMy/3aiadyy M THUINOTE3y Y4€OHOro HKCIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEMIOKEHHOTO OO0OpYIOBaHHS, MPOBOIUTH OMNBIT H
(bopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC M3MEPCHUS (U3HUCCKUX BEIIMYWH, TIPH
ATOM BBIOMpPATh ONTHUMAJIbHBIN CIOCOO HM3MEpPEHHUs M HCIOJIb30BaTh W3BECTHHIC
METOJIbI OI[EHKH MOTPEIIHOCTEN U3MEPEHU;

HUCCIEN0BAaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEIUUYUHAMH C
UCIIOJIb30BAaHMEM TPSIMBIX HM3MEPECHHH, TPHU 3TOM KOHCTPYHPOBaTh YCTaHOBKY,
(GuKCHpOBaTh PE3yJNbTaThl IMOJYYCHHOW 3aBUCUMOCTH (DU3UYECCKUX BEIUYHH B
BU/JIE TAOIUI] ¥ rpadMKOB, JeJIaTh BBHIBOJIBI 10 pE3yJIbTaTaM UCCIIEIOBAHUS;

coOmoiaTh TpaBmiia 0€30MacCHOTO TpyJa MPH MPOBEJICHUU HUCCIEOBAaHUN B
paMKax y4eOHOTO DJKCIIEpUMEHTa, y4eOHO-HCCIIEeIOBATEIbCKOM W MPOEKTHOU
JESTETHHOCTH C HCIIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U J1aOOpaTOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIE 3ala4dl C SBHO 3aJaHHON (PU3MYECKON MOJETbIO,
UCTIONBb3Yys (PU3UUECKUE 3aKOHBI U MPUHIUITBI, HA OCHOBE aHAJIN3a yCIOBUS 3aJa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (DU3UUECKUE BEIMYMHBI U (HOPMYIIBI,
HeoOXoAMMbIE NIl €€ pEeIlIeHUs, MPOBOAUTH PACUYEThl U OIICHWBATh PEajbHOCTH
MOJTyYCHHOTO 3HAYCHHS (PU3HUCCKON BETUIHHBL

pelaTh KaueCTBEHHBIC 3aa49H: BRICTPAUBATh JIOTUYECKU HEITPOTUBOPEUHBYIO
LEMOYKY PACCYKICHHI € OMOpOM Ha H3YYEHHBIE 3AaKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCTIONB30BaTh  MpPH  pEIIeHWH  y4eOHBIX  3ajad
COBPEMECHHBICHH(POPMAITMOHHBIC TEXHOJOTHUHU ISl TIOMCKA, CTPYKTYpHUPOBAHUS,
WHTEPIPETALMUY TPEACTABICHUS YUeOHOW M HAyYHO-TIOMYJISIPHOW MH(pOpMAaIUH,
MOJTYYEHHON M3PA3TUYHBIX HCTOUHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOTy4aeMYIO
UH(OPMALIHIO; TIPUBOIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apYOS)KHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAyKH, OOBSICHEHHUE TMPOIECCOB

OKPYKaloIIero Mupa, B pa3BUTHE

TEXHUKU U TEXHOJIOTHUH;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOW HKU3HU

Uit obecriedeHusi 0€30MaCHOCTH MPU OOpAIICHUH ¢ MPUOOpaMU U TEXHHUYECKUMU



YCTPOMUCTBAMHU, AJII COXpPAHEHUS 370POBbS U COONIONEHUS HOPM IKOJOTUYECKOTO
IIOBEJICHMSI B OKPYKarOLIEH Cpele;

paboTarb B Tpylme C BBIIOJHEHUEM pPAa3IMYHbIX COLMAIBHBIX pPOJIeH,
IUIAHUPOBATh pPabOTy TPYMNIbI, PAlMOHAIBHO pacHpelessTh OO0S3aHHOCTU U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHUsAX, aJ€KBaTHO OLIEHUBATH
BKJIQJT K&KJJOTO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE PACCMaTPUBAEMOU POOIEMBI.



TEMATUYECKOE INIAHUPOBAHUE

KonmnyecTBo yacoB DJIeKTPOHHBIE
N HaumeHoBanue Koutpo Tipakru (l;“(bPOBBIe)
2 o0pa3oBaTebH
n/n pa3/iesioB U TeM Bceero JIbHBIE yecKkHue P

porpamMmmel paGoThI padoThI bI€ peCypert

Pazgen 1. PU3UKA U METOJAbI HAYUHOI'O ITIO3HAHUSA

1.1 ®u3HKa U METOABI HAYYHOTO 2 bubnuorexa
MIO3HAHMS HOK
https://
Uroro no pazneny 2

Pa3nea 2. MEXAHUKA

2.1 Kunemaruka 5 bubnuoreka

LHOK
https://

2.2 Junamuka 7 bubnuoreka
HOK

https://

23 3aKOHBI COXpaHEHHUS B 6 1 1 bubmmoreka
MEXaHHKE LHOK

https://

Wroro no pazneny 18

Paszgean 3. MOJIEKVISAPHASA ®U3UKA U TEPMOJIAMHAMMUKA

3.1 OCHOBBI MOJIEKYJISIPHO- 9 1 BPgIJzHOTeKa
KUHETHYECKOUTEOPHH 1
https://

32 OCHOBBI TEpMOJIMHAMUKHU 10 1 bubmuorexa
HOK
https://

33 ArperarHbie 5 bubnmotexa
HOK

COCTOSTHHSI
https://
Uroro no pazneny 24
Pazgen 4. QJIEKTPOAUHAMUKA

4.1 DneKTpoCcTaThKa 10 1 bubmorexa
HOK
https://

4.2 ITOCTOSIHHBIN DJIEKTPUYECKHUI 12 1 BHO61JEHOTGK3

TOK. TOKM Bpa3iInyHbIX 1
https://
Uroro no pazneny 22
PesepBHOE Bpems 2
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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IHOYPOUYHOE INTAHUPOBAHUE

KonnuecTBo yacoB DIeKTPOHHbIE

Ne Tema voora Konrpo IIpakTn Hara u;[q)ponme

/i yp Bee JBLHBIE wecKme u3yq o0pa3oBaTe/IbH

ro padoThI padoThI CHHA bIC pecyperl
dusrka — Eﬂoﬁgnmem

1 HayKa 0 1

https:/
Hpupone. m.edsoo.ru/
Hayunsie ff0c32e2
Pons 1 MecTo puzuku
B (hopMupoBaHUU BuGnmorexa

2 COBpPEMEHHONHAYYHON 1 1LIOK
KapTUHBI MI/Ipfl, B https://
MexaHnueckoe
JIBKDKCHHUC. bubmuoreka

3 OTHOCHTENBHOCTh 1 LIOK
N bpse

4 PaBHOMepHOE 1 bubnuoreka

. LHOK
PSMOJIUHEHHOE
P hitps://

S PaBHOYCKOpEHHOE 1 EPgIJZHOTeKa

MPSIMOJINHEWHOE
https://

6 CB00OIHOE TTajICHHE. 1 EI/IO?EHOTGM
YckopeHnecBoOO0THOTO .
AnlsRaralaayded htt S‘//
Kpusonuneitnoe bubmmorexa

7 JBIOKeHUE. JIBIKEHNE 1 HOK
MaTepHaIbHON TOYKH https:/

m Pf‘an\ 1“]1/

8 [puHIHT 1 bubmoreka



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WueprmanbHbie CUCTEMBI https://
orcuera.llepBblii 3aK0oH W
Macca tena. Cuna. EHO?EHOTeKa
9 [puHumn _
https://
CYTIEPTIO3HIIAN CHIL. m.edsoo.ru/
10 TperTnif 3akoH bubnuorexa
HOK
Hrrotona g
https://
MATANMAATILIILT 1 L
3aKOH BCEMHPHOTO E[IgIJ(IHOTeKa
11 tarorenus. Cuna
https:/
TsxecTu. [lepBas m.edsoo.ru/
12 Cuia ynpyrocrw. EPgIJ(mOTeKa
3axoH ['yka. Bec
https://
Cuna TpeHUS. EI’I(?IJZHOTeKa
13 Kosdpuument tpenus.
https://
Cuna conpoTHBIEHUS m.edsoo.ru/
IpU IBUXXCHUU Teja B ff0c3{76
[loctynarensHoe 1
BparlaTeibHoe bubmuorexa
14 ABIKCHHE aOCOIIOTHO 1IOK
TBEpIOTO Tena. MOMEHT https://
Nmnynbc MaTeprantbHON
TOYKH, CHCTEMBI Bubmiorexa
15 MaTepUaIbHbIX TOYCK. LIOK
Nmmnynbe cunbl. 3akoH https://
PaboTa 1 MOIIHOCTB
CHITBL. bubnmorexa
16 Kunernueckas sHeprus 1IOK
MaTepUaJbHOUTOYKH. https://
Toonerta aA Ny roTIoITIIIL | L
17 [ToreHuumanbHas 3HEPrUs. bubmuorexa

'S PaN 7



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

ITorennmanpHas SHEPIUs https://
YIIpYyro m.edsoo.ru/
nedopMupoBaHHOK ff0c461a
MIPY’KHHEI.
IloTeHuMaabHBIC U
HETOTEHIHAIbHEIC
cuiibl. CBsi3b pabOThI
Bbubnnoreka
18 HENOTEHIIUAIbHBIX CHJI 110K
C H3MEHECHHEM
' https://
MEXaHU4eCKOW YHEPTUU m.edsoo.ru/
CHCTEMBI TeJ1.3aKOH ff0c478c
JIaboparopnas pabora
«HccnenoBaHue CBI3U
19 pabOTHI CHITBI C
H3MEHEHHEM
MEXaHUYECKOW SHEPTUH
KonTponpHas padora mo bubmmoreka
20 TeMe LHOK
«Knnemaruka. https://
o A m.edsoo.ru/
OCHOBHBIC TOJIOXKEHHS Bbubnunoreka
1 MOJIEKYJISIPHO- LHOK
KUHETHYECKOU TEOpHH. https://
Dauaosnaranaxean m edeon r/
XapakTtep ABHKCHHSI U
B3aMMOICHCTBHS
22 YaCTHI] BEIIECTBA.
Mopnenu cTpoeHus
23 Macca mMonekyit.
KomnaectBo
24

TemnoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

A €€ U3MEPEHUE.
[Ixana Temneparyp

25 WneanbHbl Ta3 B EHO?EHOTeKa
MKT. OcnoBroe httns://
vnaouauua MKET _pS‘_
AOcomoTHas
TeMnepflTypa KaK Mepfl Bubimorexa

26 CpeaHell KHHETHYECKOM LIOK
SHEPTUU JIBUKEHUS https://

L _p1_

27 3akoH JlamproHa. ['a30BEIe
JlaGopatopnas pabota
«HccmenoBanue

28 3aBUCUMOCTU MEXIY
rapamMeTpamMmu

29 M3onporeccs B bubmorexa

IHOK
HIeaJTbHOM ra3e u ux
A https://
BuyTtpennss sueprus
TEPMOAMHAMHAYECKOUN
CHCTEMBI B CITOCOOBI €€
bubnuoteka

30 U3MEHECHHUS. 110K

KonmnuectBoTemnorst u ]
https://

paborta. BayTpeHHss m.edsoo.ru/

3HEPIUs. OJHOATOMHOIO ff0c5952

31 Bunsl Tennonepenauu bubmuorexa

LHOK
https://
VrnenapHas TeNI0EMKOCTD bubnuoreka

3 BEIICCTBA. HOK
KonuuecTBo TemnoTs npu https://
AAAAAAAAAAAAAA m pf‘anr\ ﬂl/

33 TlepBblii 3aK0H bubnuoteka

LHOK

TCPMOANHAMHKHU U €TO

TTNUINMALTALIIIA 11

https://



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeobparumocTh bubmmoreka
34 IPOIIECCOB BIIPHPOJIE. HOK
Bropoii 3akon https:/
m PI’IQ{'\I’\ 1“]1/
35 [TpuHLUD 1eHCTBYUS U EHO%JEHOTeKa
KIIJI TernoBoit
https://
36 Huxn Kapno u ero KITJ
37 DKOJIOTHYECKHE
pOOIEMBI
38 O6o0IaroIMii ypOoK EPgIgHOTCKa
«MonekynspHasipuzuka.
N https://
KontponsHas pabora mo bubmuorexa
39 TeMe IHOK
«MonexymnspHas (hu3uka. https:/
NorranyymanscaTrrrios rxsyerr m edson m
40 [Tapoo6pa3zoBanue u Enoignmel(a
koHAeHcarus. cnapenue
https:/
AOcomroTHas U Bbubauoreka
41 OTHOCHUTEIbHAS LHOK
BJIQXKHOCTH BO3lyXa. https://
ITonryrrravrryr xvvrrnn m adonn v/
Teépmnoe Teno.
Kpucrannuueckue n Bubimorexa
42 amop(dHBIE Tea. LIOK
AHM30TpOTIHUS https://
IInaBnenue u Bbubauoreka
43 KpUCTAIITU3AIINS. HOK
VhenbHas TeruioTa https:/
rvonavyyyyex L Arvyxsenvyyy o m adonn v/
44 YpaBHEHUE TEMIOBOTO bubnuoreka
Oamanca HOK

https://



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DneKTpu3aims Tell.

Bubnmorexa
LHOK

45 DNEeKTPUIECKUI3aPsIIL.
JIBa BH/Ia 3JIEKTPUIECKUX https://
m Pf] SO0 111 /
[TpoBomHWKH, Bubnmnorexa
46 TDJICKTPUKH U HOK
MOJTYTPOBOJHUKH. 3aKOH https://
m Pf] SO0 111 /
BsaumopneiictBue bubmmoreka
47 3aps/ioB. 3aKOH LHOK
Kynona. Toueunsrii https:/
ATrAYATIAYIYTYTAATAYITIN O oYY m adonn i/
Hamnpsixénnocts
AIIEKTPUIECKOTOTIONS. Bubmiorexa
48 [Mpunimn [HOK
CYIIEPIIO3HUIINT https:/
PaGoTa cun bubmmorexa
OK
49 5JIEKTPOCTATHIECKOTO 1
https://
nons. [Torenunann. m.edsoo.ru/
IIpoBogHuKY 1 Bubnuoreka
50 JUBJIEKTPUKH B HOK
3IEKTPOCTATHUE https://
m PI'] SO0 111 /
51 DNEeKTPOEMKOCTb. bubmmorexa
Konaencarop LHOK
https://
OneKTpoEMKOCTD bubnuorexa
52 IUIOCKOTO [HOK
KOHJeHCcaropa. DHeprus https:/
DO AYAOTITTOT m QAC!'\{'\ 111
33 Jlabopatopnas pabota
"U3mepenue
54

IIpunmun gedcTBus u
MpPYMEHEHUE



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

amrapara, CTpyiHOro
MIPUHTEPA.
DneKTpocTaTuyecKas

DNEKTPUIECKUI TOK,
yCIIOBHUS €T0
CYIIECTBOBAHHUSI.

55 N
[Tocrostnabii ToK.CHila
Toka. Hanpsbxenue.

Ve e}

[TocnenoarensHoe,

napajuiesbHOE,

CMEIIIaHHOE COeTMHEHHE bubnmorexa

56 [HOK
MTPOBOJTHUKOB.

JlaGopatopHas pabota https://

. m.edsoo.ru/

7 Pabora 1 MOIITHOCTB gg}g“mem
ANIEKTPUYECKOTOTOKA.

https://
3akoH Jxoyns-Jlenia m.edsoo.ru/
3axoH Oma i
TIOJTHOM (3aMKHYTOI)

58 IEKTPUYECKOH LIETIN. bubmuorexa
Kopotkoe 3ambikanue. HOK
Jlabopatopnast pabota https://

" SIC m.edsoo.ru/
«3mepenue ] f0cTac0
OneKkTpoHHas
MIPOBOIUMOCTb TBEPIBIX

59 METaJJIOB. 3aBUCUMOCTD
COTIPOTUBJICHHUS METAJJIOB

60 DNeKTpUIEeCKH
TOK B BaKyyMe.

CaoiicTBa
ITonynpoBogHuKH, UX bubnuorexa
61 coOCcTBeHHAs U HOK

IIpUMecHas

https://



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

puOopbI

DNEeKTPUIECKHUIN TOK
B pacTBOpax 1

bubnuorexa
62 paciiaBax 1 LHOK
OJICKTPOJINTOB. h'[tpS: //
DNEeKTPUYECKUI TOK B
razax.
. bubmorexa
63 CaMoCTOATEIbHBIN U 1 1LIOK
HECaMOCTOSATEIbHBIN https:/
xx b d e Ao oo/
DNEeKTPUIECKUE
npubOpEI U bubmorexa
64 YCTPOICTBA U UX 1 HOK
MPaKTUYECKOE https://
MIPUMEHEHUE. m.edsoo.ru/
=~ L£LN~O L L
65 O06o0maronuii ypok 1 bubnuoreka
«DNEKTPOAUHAMUKAY LIOK
https:/
KontponpHas padota mo
TeMe
bubnuorexa
66 «NeKTpocTaTuka. 1 1IOK
ITocTostHHBIM .
HIEKTPUUECK https://
67 PesepBHEI ypOK. 1 Epgﬁnmem
KontponsHas pabora httos://
1o TeME m.edsoo.ru/
68 PesepBHBIH yPOK. 1 bubnmoreka
N HOK
O6o06maronmii ypokmo
0 https://
68

OBHIEE KOJIMYECTBO
YACOB NITONNPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJIUYECKOE
OBECNEYEHUEOBPA3OBATEJLHOTO

MPOLIECCA

OBSI3ATEJILHBIE VUEBHBIE MATEPHUAJIBI IS YYEHUKA

» ®usuka, 10 kinace/ Msikumies I.4., byxosues b.b, H.H.Cotckuit
OO011eCTBO ¢ OTrPAaHUYCHHON OTBETCTBEHHOCTHIO «J[PODA»;
AkuuoHepHoe o01iecTBo «M31arenscTBo

«IIpocaemeHue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Iporpamma kypca ¢usuku 1 10 knacca.

bazoBrbiit ypoBens (aBrop .51 Msikuries)

VYMK «®usuka. 10 knacc. ba3zoBblil ypoBEHb

1. ®usuka. 10 kiacc. ba3oBblil ypoBeHb. YUeOHUK C
ANIEKTPOHHBIMITpUIIOKeHUEM (aBTop IS Mskuiies).

2. ®usuka. 10 kiacce. ba3osiii ypoBeHb. MeToudeckoe nmocooue

(aBTop 1.4 Msikues).

3. ®usuka. 10—11 knaccel. ba3oBsliit ypoBens. TeTpap A1 1a00paTOpHBIX
pa6ot (aBropsl Msikuies [.51., Byxosies b.B).

4.®uzuka. 10—11 kiaccel. ba3zoBbelid ypoBeHb. KOMILTEKT TETpaien s



KOHTPOJIBHBIX padoT (aBTOp Msikumies I'.41.,)

5. ®usuka. 10 knacc. Junakrnyeckue KapTouku-3aaaHus (aBTopsl M.

A.VYmakos, K. M. Ymaxkos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1 http://nsportal.ru - coruansHas ceTh paOOTHUKOB 00pa30BaHUs.2

http://markx.narod.ru/pic/ - pusuka B mkose.

3 http://festival.1september.ru/articles/ - pectuBanp negarornueckux uaei

«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - cailT s yauteneit UMK U UX YYEHHUKOB.
5.http://www.physics.ru/ - MaTepuasl Mo Gpu3uke.
6.www . ege .edu.ru - undopmarmonnsiit nopran EI'D.

7.http :// school - collection . edu . ru / - equnas koiexius [{OPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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